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PROBLEM TO BE SOLVED: To provide an EGR device capable of accomplishing a high efficiency NOx 
reduction by performing the opening and closing operations of an EGR passage based on proper conditions. 
SOLUTION: The EGR device has a shutter valve to open and close the EGR passage and performs the 
opening and closing operations based on the conditions of the excess air ratio. Concretely the excess air 
ratio &lambda is sensed in the shutter valve control routine (Step S2), and if judgement is passed that the 
sensed value is below the specified limit excess air ratio &lambda v (Step S3=Yes), an instruction is given to 
full close the shutter valve (Step S5). Thereby the excess air ratio is judged as the condition for generation 
of black smokes in the exhaust gas irrespective of the degree of accelerator opening or the size of time 
change of the fuel injection amount, and the EGR introduction is stopped or started on the basis of the 
comparison with the lower limit value. 



Abstract 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=J... 11/04/2003 



(19)H*BftfW (JP) (12) & i^p |^ & $g (A) OOttfftilHfclS*^ 

#1^2002-21594 
(P2002-21594A) 



(43)&W0 ¥«14*p 1^230 (2002. 1.23) 


(51) IntCL 7 




F I r-73-r(^#) 


F 0 2 D 21/08 


3 0 1 


F 0 2 D 21/08 3 01C 3G062 






L 3 G 0 9 2 


F0 2M 25/07 


5 5 0 


F 0 2 M 25/07 5 5 0 M 






5 5 0 R 




5 7 0 


5 7 0 J 






m&m& m&mvKi ol (± 5 w 


(21)fflH#^ 


4$K2000 - 203795( P2000- 203795) 


(71)fflHA 000006286 








(22)fflH0 


^12^7^ 5 0(2000.7.5) 


3«£t«8§E£STB33#8^ 
























(74)ftSA 100090022 















(54) [£9I©£*H ifetfXjlii&fie 



(57) [®*«;] 

l,\ NOx««£S^fS{cSI^§C:i#T£&EGR 
2) , *0«ffiffl36^WHWaE«Jl«l*Av&Tia-9 

Uf^rss) . cm 

ftiffilimZ'PmL. •ecoTKiitcolt^CioTEGR 




( y*~v ) 



(2) G32 002-21594 (P2002-21 5JL 



[»IMt**>8ffl|] 

m&zmmnimt -? hmm#b . 
mmmtfAmsmmzmfbti. zcnmkzmM&xv 
mm<owtii)>-ijCDtfmizw nnt^^^ -y 

* jws ua: i k * w« t-th itiifzwtataL 

[00 0 1] 
[0002] 

[ mkcotm ] -I ffMff>»ifXSSL (EGR) sbch 

-r&se^tttrii: lti±. wiarwapFi 0-61503 
^4Miz§m*ixizi!t%#xnmigs. tar. ntii> 

rEGRlIj b LTWMsMt-^*. ) #Wf6*l 
HBLfm^mtf* i V 9—>W**%itl> E G Riiffi 

[00 03] 

TV^ttttlf. ^tCEGRcO^AS-^-rS^i^r 

EGRc7)^A5rf?±-f-.2.tB]oTSWx*coNO 
■xaWfcfcU EGRgB^#*Ofi8fg£g£>;SS3flLTL 

x\.^miiiiHo>i&tfmimzm&-?z>tzib. mmw>. 

tCEGRSr^A-ri-^i^V. M<0EGRg 
i^-v -y h#7J<JU7$:®.$vmffllzmLX^&ZLt 

Zblz%&. 

[0.0 04] ^vv><rjWfffiM£.m 



tTEGR§gg£J: 9^&^Tit«j£tf S$!l13il#i£ 

<m±zmmt ust <nx-bh. 

[0005] 

[sss-ei^i>^<7)¥g] *»egr^i (it 
^ai ) EGR«ifflifc:iSLTSsoa3BHE*«iait. 

*tf5ftiOT!fjeoBR»2EJRj(W! ^£TEI6 b # KE G RO 
SIASr^jh-rS £ t -C±K<0HiB*»^ Lfzl><?)Xfo 
h. JUWBfctt. #^oEGRi£B«8E§UIS&*^lK 

fax.. *<7)&<Pt,ZEGR3.ZW85-t&tz#><7)mB#b . 

V^. ^^W>1cOEGR^B«^iafJ^Ji5^gS: 

t * Ci'* -y ^#S:Wf«6$^«»*Jffll¥a$-«ix* t 

[0006] imcox 0 iz, mm«mmiziti ltsssw* 
t 0 . ems tfcssuSfWKS-^v >T E G RO»A 

«P«»HWtt*<0i«aBWb^* SfcWbfc^* >y * 
[0007] 

[«W««MK0«n3 111 lC^$tlTV^E GRUB 

^nmtmmx-hh . -Kox^-y 1 tcti 

2 ftTfcO. *0*-t>AOkMW^x*- 
;H<4c7)ainicfegS§flTV^. t^^-^5g*&^2 

a. ^ayyu-yvtantim%'wei:mtxm^.'7~ 

X-iUVatZimZtlXii*). Z<7)WSVg6 tcti^f >^ 

[00 08] EGR^Mt±EGR®KlOSr{|^Tfc 
0> ClcOEGRiiKl 0«. ly^VKOStSeiRtii 
«,^vxjfv-/l,H4 fc©^ l )ig§-CJ>-S>(Rfi l vx*-;U 

;PK8rt(wSflS$HtTV^. ^/iEGRjiKl OlCli, 
-eo+tifc'tCEGR^-^l 2*i^$^Tt3 0. -£<D 
SsS^rrftJ-C^TEGRiy-? 1 2c0±8gfflSi:T8S[fflfl^ 
^tLT EGR# (Pfi5# ) 1 4 ii iiX/^^r y 1 6 # 

[ 0 0 0 9 ] ■%mtimm<r>1%&. EGR#14A*EGR 
^-512 <OT8BHT«»"7-*-/U H 8 <0#H3(CfilS 
LTfcO. £OEGR#14(±raffilSfiStc;J:0©^x 
*-;UK8rt^Hf^'X<7)3lSLI (EGRI) Srpgp^I 
Sgi:-ri>^$r*LTV^„ -*^7^#161iE 
GR^-5 1 2cr>±m.MX, EGRilKl 0«0APi5SF 
^(StSLTV^. ^*5^^>y^#l 6ti&0HfeJ:lf£n 
OM*l*HCt3) 0 ^i.*«rtgTJ> 0 . -f-<0<2BT'E G Rii 



(3) ^2 002-21594 (P2002-215JL 



[00 10} ±»UtEGR#.l 4&£V : >'V>y?#l 
614. ntli>m*L%^T71-a.X.-7Zffiz.Xi$r> . 
*<7)f\p®\,zm : T-®lW3-- 7 b (ECU) 2 OlZ&*)fflffi 
ZtlX^Z. ECU20(4. EGR#14fci^7 
^#1 6Ziimt$it&tz)t><?>fflffl7n?7J*£1iL, Z 

vmmrayj mz%~> x e g r# i 4 vmttxvm 
[oo 1 1] x>-^yi<oa«gt-ffv\ ecu2 0**§! 

^•T«.3iSOEGR$iJfflItti N #J;il4££ua*»A £x\* 

Lfc&tiM&m&mzm^&zbwx-z h 
mmws - 1 4 4 8 6 7^f8^cie») . 

e c u 2 o cwxi^-y 1 (7)im#mzm-&mc?> 
ftmtfMmzn.x&'o. mt^y^ymmm.. r.9 

-te/HSJg. EGRf-ftffi, EGR^I£cD#.llfi## 

ecu 2 o(4. maiLti^y^y^miimiiXx/m 
mmmmmz&'iwx zn uznm-t h mism? -v 

[00 12] EGR^a«^EGRfifcJ:I/Sf^ 

«taj#8) stt^-ci**. EGR&aj^&fcLTte, e 

GR# 1 4£0B>rf^agT'^a}$ix/iEGREtoJ;t/E 

^>it>®m.mLte±if^msmzmr$\\xWiM 

xm.ih-t&tti (i77n- ty*m) %t'W£*acr>i> 
cot lt$>&. ^.^mmcomm^mt lxi±, 

[0 0 13] ECU 2 0(4, K£Lfc'BB£atiM!Mi£ 

was u teessNBm* t <m<?>mmzmri\ misegr 

**SSU *<0B«ffifcfi!oTEGR#14<0i!K£ 

*&MlltCg^Vvc@gmGRfi*q?J£f&£2ix.g>. 4 
fc. ^cOt^^EGRfiSrffaj^&dt^iO. ^^ii 
*J^*iJfflI«07 -f - hVN'-y ^/P-rrflKT E GR# 1 4 O 
WiVEZ? ■(- Yt< -v h Z b i> T# S . 

[00 14] — tfcOi^y^l 6(4, 

2 co&m*¥m£mmicofo±<7)KMzmmjz-£h z t 

tfx-£&. &W,£. ^yiSy\<r>x.*Y-xY7v-*(- 
i'X-f A#flst&l,*:*£\ ^cOS^iSfcioTEGR? 
-7 1 2*<5Sc«-ri.cOS-(S6±-r&^i6, yt7^#16 



$srf6]±-rstc(4, f-vym^nzm'b-thizMzi' 

* -x 1 6 SrHSD§-fr& £ t 1^. 
[0015] jy_h(4-*ii^S(C*5(tSEGR5IScoS 
#W&;tS)£T&& *«WCt43Efc. EC U 2 OlZi. 
6H'^#16 <0»JfflI«|g(=K^S -C-<OfliS<0«jSS:* 

[00 16] 

immmi otc s^w^soswisrWT^HBcoE 

GR^S(=J:l>EGR$!lfflIc0rt®5:i«BHt- S^lilT 
*>«9!fc J: 0 . -BSLfcEC U 2 0cO$UfflHatg(irat-^ 

(4 . -mmm tutEcu2o -r s ^tm^ 

[00 17] 5fcf\ -^-cox^-xrs l(ctJV^-CECU2 
0(4x^y-^. Srffi«+TJ>S^S*^fte 
U ffiJWC&t* (No) %&(4<XCXf:-yrS2^3i 

feWJELfc (Yes) i§£, X^-xTS2l»cO^$r 
mr^&zt%<m%i,zxT-v7 , S5i,zWn'L. ecu 
20«W-x^#l 6££B!£^&>^£ai:/T*-&. CI 
<Oio^5!M(4±^<0cJ:d(wEGR^-51 2(0ffiSO 

[0 0 1 8] xJfr-xh/'W **ttJBLTV*firv*» 
-g\ ECU2 0(4XT"-yrS2(CT3S31te«^cO^. 
i&fWSASr&aiU &WC;Vry:rS 3krittf. 
ClcOX'r yrS2T{4, il^cOE GRUmztitfhQgi, 

m»cr>m.nm$;*mmth zt^x-zh. vvoat- -y 

r S 3 T(4 . E C U 2 0 (4^m^ S tl^RSS^^J 
vk&tU l Lti25H : mmibZim-r£>. ZZT. 
mRQtt&mmx vco®tc(4, ^l^(fxyy^icoj!ME 

«ftt^^-rtQfi*&«2 fc«tt/E G R# 1 4<7)M£hWmi 

((f ^>o# ) ±xcr>mmmm?m#x<piz 

TRSffiS-lS^-y-5 i *<-C# « . 

[0019] ^diL)tS£§«i«I^A3!)«RB^^il«»A 
vVXtcomxhtlli. Af^rS 3T*<0ifHlS(4^i-ti"r 

(No) , ECU2 0(4X7 i <yrS4(C:jiAr^*-y^ 
#1 65r^mt--r-l.*&^5rai^-r-l>. dOX7 i -yrS4 
cO*fi : {r#V%, EGR*f#A*T$>iXl4ECU2 0t4^ 
+ 7^16 Sr&MafflSCfitft t . EGR#A 
.jWfjhLTVXhar. ^-r-y^#l 6Sr^f^«lS-frTE 
GR^A^iMtS. 

[0020] .rfucttu miiiLtzzmmimMj'mft 

ffiSaWM»Av*TEIoTO*i:*lJgLfc (Yes) ^ 
ECU2 0l4X5 i yrS5(c:JiAT^A' y^#l 6 
Sr^ffllC-r&^Sriil^-ri.. CcO^, ECU2 0« 
T7J-*.^-?£WMLXi'*-y?jn 6?rii:*>tC^W 
^iJj^-tir, -e<OEGR^A2rff±-f-i» (SflP^S) . ± 



(4) B32 002-21594 (P2002-21 5JL 



■i YJi-im®. M®mm®, fln&3»si?s. mmmmm 
or ? -tjmm^tmmmm q e&mit ( d q / d 

t ) <7)Jz% Z iswfftl 6<0£P?»^ { 

( A S A v ) -Cfcix^^^ -y 1 6^*MaS(c««f$ 
AKiSifttf^cONOx&^a^tgfc&O. EGRH 

[002 1 ] — 3g«JMI*A*«Rft*A v 

[0022] Blfc*LfcfllJS«U BJflWE.GR 

W flEoT. ft3XKcNOxflBttf5TOMMb6«BI6n 

[0023] IBIIfW"CttlR»ffiJRja*!Mt A v £H 
dcOTIlfiA vSr^J^tfxy^'yi 



[0024] IK, m 1 0gdtiEfllMC*}Vvt . Mttf E 

l, egr#i 4<?mmzmmft<o*bL. it 

#l>. ;<Of^, i"V-y:?#l 6#EGRii»l 0<0_t 
0) ^fiSTEGRMSrPfS-racktCiO. *-*5i& 

[002 5] *<OffiL 01{C^L^EGR^B<OSf*« 

[0026] 

[ 5%BH<0i»m ] JSLhBWB i 3 fcWWl*> E G R|£S 
[iaffi<0fS*=5rittBy1] 

[121 ] EG RSia^-5IM^SS:lS-r«lB&iar$) & . 
[H2] EGRmWlz&^Z-mMMbLZmfr-t&Z 

4 #|^-7^*-/H>' (**UUft) 
8 (RjR-e=*-/H« («R§uI88) 
10 EGRjIffg 
14 EGR# (MB*) 

1 6 

2 0 ECU (SAa§!MM*ii#gL ©Jffll#e) 



(5) 132 002-21594 (P2 0 0 2-2 1 5JL 



[01] [02] 




F?-^(#:#) 3G062 AA01 AA05 BA02 BA04 DA02 
EA04 EA10 ED04 ED08 FA05 
FA06 FA23 GAOO GA04 GA06 
GA10 GA17 GA23 
3G092 AA02 AA17 AA18 DC10 DE01S 
DF08 DG07 EA28 EA29 EB05 
EC09 FA18 FA24 HD01Z 
HD08Z HE01Z HF08Z 



